Insulin augmentation of testosterone production in a primary culture of rat testicular cells.
The direct effects of insulin on basal and human chorionic gonadotropin (hCG)-stimulated accumulation of testosterone were investigated in vitro using a primary culture system of rat testicular cells from adult hypophysectomized male rats. The basal accumulation of testosterone was low throughout the 10-day incubation period. Treatment of testicular cells with insulin (10 micrograms/ml) by itself was without effect on the basal accumulation of testosterone, while treatment with increasing concentrations (0.1--10 ng/ml) of hCG resulted in dose-dependent increases in the accumulation of testosterone. Furthermore, concomitant treatment with increasing concentrations (0.01--10 micrograms/ml) of insulin led to a dose-dependent augmentation (up to 116% on Day 10) in the hCG-stimulated accumulation of testosterone, as well as a 1.6-fold increase in the testicular responsiveness to hCG. In contrast, treatment with desoctapeptide insulin (10 micrograms/ml), a trypsin degraded insulin, was without effect on the hCG-stimulated accumulation of testosterone. Increasing duration (12--72 h) of treatment with insulin resulted in time-dependent increases in the hCG-stimulated accumulation of testosterone achieving statistical significance (P less than 0.05) by 36 h. In addition, pretreatment with insulin (10 micrograms/ml) brought about significant (P less than 0.01) increases in the choleragen and Bt2cAMP-stimulated accumulation of testosterone. The augmenting effect of insulin was equally effective upon culturing in a glucose-free medium and was not associated with significant alterations in testicular cell number or cellular DNA or protein content. It is concluded that diminished testicular steroidogenesis in the diabetic rats may represent, at least in part, a direct consequence of insulin deficiency at the testicular level and that insulin may play an important role in the augmentation of testicular androgen production.